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MOSICHUTEJIBHAS 3AITUCKA
[Ipu pa3paboTKe MporpaMMBbl IO OHOJIOTUH TEOPETHUECKYIO OCHOBY ISl OTIPEICIICHUS TIOAX0/I0B
K (hOPMUPOBAHHIO COJIEPIKAHUS YIeOHOTO npeaMeTra « BHoorusy cocTaBiIIN: KOHIENTYaIbHbIC
nonioxkernss ®I'OC COO o B3anMO00OYCIIOBICHHOCTH TIeJIeH, COepIKAHUS, PE3yIbTaTOB
o0yueHHs U TPEOOBAHHI K YPOBHIO MTOJATOTOBKH BHIITYCKHUKOB, TIOJIOXKEHHS 00 OOIINX HENX H
MPUHITUIIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO OOIIEro
obpazoBanus B Poccuiickoit deneparyu, a Takke MOJOKESHHS O CIIeIU(HUKe OUOTIOTHH, €€
3HA4YCHUU B ITO3HAHUHU KUBOU npupoanl 1 o0ecrieueHun CyHICCTBOBAHHUA YCJIOBCYCCKOI'O
obmrectBa. CorjiacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPEIEIICHbI OCHOBHBIC (DYHKIIMH TPOTPaMMBbI
10 OMOJIOTUH U €€ CTPYKTYpa.
[Iporpamma o 6uoI0OrUM AAET MPEACTABICHUE O MEJIX, 00 00IICH CTpaTeruu 00y4eHus,
BOCIMTAHUS U Pa3BUTHS 00yUaroLMXcs CpelicTBaMu yueObHoro npeamera «buonorusy,
orpeneNseT 00s3aTeNIbHOE PEJMETHOE COICPIKaHUE, Ero CTPYKTYPY, PacIpeiesieHHE 10
paszenam U TeMaM, peKOMEHIyeMYIO MOCIIeI0BaTeIbHOCTh U3YYeHUsI yueOHOT0 MaTepraa C
y4ETOM MEKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKA 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaromXcsl.
B nporpamme 1mo OMOJIOTHU TaK)Ke YYUTHIBAKOTCS TPEOOBAHUS K IUIAHUPYEMbIM JTHYHOCTHBIM,
MeTanpeIMeTHbIM U IPEIMETHBIM pe3yJibTaTaM 00y4deHUs B JOPMUPOBAHUN OCHOBHBIX BUJIOB
y4eOHO-1103HaBaTEIbHOMN 1A TEIbHOCTH/y4eOHBIX IeHCTBUIA 00yUaromuXcs 0 OCBOCHHIO
coJiep>KaHusl OMOJIOrH4ecKoro o0pa3oBaHHUsL.
B nporpamme no 6uonoruu (10—11 kiaccel, 6a30BbIi ypOBEHB) peaii30BaH MPHUHIIUIL
MIPEEeMCTBEHHOCTH B U3yUeHUHU OHMOJIOruH, OJarogaps 4emy B Heil mpocMaTpuBaeTcst
HaIpPaBJICHHOCTh HA Pa3BUTHUE 3HAHUI, CBA3aHHBIX ¢ (DOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PCHUA, ICHHOCTHBIX OpI/IeHTaHI/Iﬁ JIMYHOCTH, 3KOJIOTUYECCKOI'O MBIIJICHUMS],
MIPEICTABICHUH O 3I0pOBOM 00paze )KU3HU U OEpe’KHBIM OTHOIIEHUEM K OKPYXKAroIei
npupoHOH cpese. [loaTomy Hapsay ¢ H3ydeHHueM 00meONOIOTHYECKUX TEOPHIA, a TAKKE
3HAHWUI O CTPOCHUU KUBBIX CUCTEM Pa3HOTO PAHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B HUX
MIPOIIECCOB B MPOTpaMMe 110 OMOJIOTHH yIEJICHO BHUMaHHE UCTIOIh30BAHUIO TIOTYYSHHBIX
3HAHUI B MOBCETHECBHOM JKU3HU JIJISl PEIICHUSI IPUKJIAIHBIX 33/1a4, B TOM YHCJIC: MPOQUITAKTUKA
HACJIEZICTBEHHBIX 3a00JIeBaHMIA YeTIOBEKA, METMKO-TEHETUIECKOTO KOHCYJIFTHPOBAHUS,
000CHOBaHHUS HKOJIOTHUECKH 11€TIECO00Pa3HOT0 MOBEICHUS B OKPY KAIOLIEH MPUPOTHOH cpeie,
aHajIn3a BIMSIHUS X03IHCTBEHHOU JACATCIIBHOCTHU YC€JIOBEKA HAa COCTOAHUE NPUPOAHBIX U
HNCKYCCTBCHHBIX 3KOCUCTEM. VYcunenne BHUMAHUS K HpHKJIaIIHOﬁ HaITpaBJICHHOCTH y‘-I€6HOFO
npeameTa «BbHoNIoTHs» MPOAMKTOBAHO HEOOXOIMMOCTBIO 00ECTICYCHHUS YCIOBUH IS PEIICHHS
OJTHOW M3 aKTyaJIbHBIX 33/1a4 IIKOJIFHOTO OMOJIOTUYECKOro 00pa3oBaHMs, KOTOpas MpeArnoiaraet
(dopmupoBaHKe y 00yUJaIOIIMXCSI CITIOCOOHOCTH aJTaITHPOBATHCS K M3MEHEHUSIM TMHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.
Buonorust Ha ypoBHE CpeHero o0IIero oopa3oBaHus 3aHUMAeT BaxkHoe MecTo. OHa
obecnieunBaeT (POpMUpPOBaHKE Yy 00YUAIOMIUXCS MTPEJICTABICHUA O HAyYHON KapTUHE MUPA,
pacmupsieT 1 000011aeT 3HaHHUS O KUBOU TPUPOJIC, €€ OTIUIUTEIFHBIX TPH3HAKAX — YPOBHEBOM
OpTaHu3alluy U 3BOJIOIHH, CO3AET YCIOBUS JJIS: TIO3HAHUS 3aKOHOB KHBOW MPUPO/IBI,
¢dbopmupoBanus (yHKIIMOHAIFHON TPAMOTHOCTH, HABBIKOB 3JI0POBOTO U 0€30macHOro odpasza
ZKHN3HHU, S3KOJOTHYCCKOI'O MbIIIJICHUS, HCHHOCTHOI'O OTHOIIICHHUA K JKUBOU mpupoac U YCJIOBCKY.
Bosbiioe 3HaueHNe OUOJIOTHSI UMEET TAKKe JIUISl PEIICHUST BOCITUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4 CpeHETo 00IIero o0pa3oBaHusl, CoNMaANU3anuu ooyJaromuxcs. M3yuenue Ouomoruu
o0ecrieunBacT ycaoBUs A1l POPMHUPOBAHUS HHTEIICKTYaTbHBIX, KOMMYHUKAIIMOHHBIX
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIBTYPhI, CHOCOOCTBYET HHTET pAIlH
OHMOJIOTMYECKHX 3HAHUH C MPEICTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH,
¢u3nku, xumun U reorpadun. Ha3BaHHbIE TOJIOXKEHUS O TPEeIHA3HAUYCHIH YUEOHOTO IpeIMeTa
«bHoNoTHs» COCTaBUIM OCHOBY JJIsl OTIPEICIICHUS ITOIX0J0B K OTOOPY U CTPYKTYPUPOBAHUIO
€T0 COZIePIKaHUsI, IPEJCTABICHHOTO B ITPOrpaMMe 10 OHOJIOTHH.



OT160p comepxanus yueOHoro npeameta «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUH KYJIETYPOCOOOPA3HOTO TIOX0/a, B COOTBETCTBUH C KOTOPHIM O0YYAIOIIHECS TOJKHBI
OCBOUTH 3HAHUS U YMEHUs, 3HaYNMbIe Il GOPMUPOBaHUS 001IEH KyJIbTYphl, ONpPEIeioNne
aJICKBaTHOE MOBE/ICHHE YEIIOBEKA B OKPYKAIOIICH MIPUPOIHOMN Cpelie, BOCTpeOOBaHHbBIE B
TTOBCETHEBHOM KU3HH U MPAKTHUECKOU JieATeTbHOCTH. Oc000€e MECTO B 3TOM CUCTEME 3HAHHM
3aHUMAIOT JIEMEHTHI COICPIKAHUSI, KOTOPBIE CIY)KaT OCHOBOU It (hOpMHPOBAHUS
MIpeICTaBICHUI O COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHE MUpPa U LIEHHOCTHBIX
OPHUEHTAIMSIX JTUYHOCTH, CIOCOOCTBYIONINX T'YMaHU3AIMHA OMOJIOTHYECKOro 00pa3oBaHUs.
CtpyKkTypHpoBaHHe coAepKaHUs Y4eOHOro MaTepuaa B porpaMmMe o OuoJoruu
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHHSI 3HAHUH 00 OTIIMIUTEILHBIX OCOOCHHOCTSIX
YKUBOMU MPHUPOJBI, O €€ YPOBHEBOM OPraHU3aIMK U HBOJIIOLIMU. B COOTBETCTBUU C STUM B
CTPYKTYype yueOHoro npeameta « bruomorusy BbIICICHBI CIENYIONINE CONCPKATEIHHBIC TUHUU:
«buonorus kak Hayka. MeToabl Hay4yHOTo Mo3HaHU Y, «KieTka kak OMoIoruueckas CUCTEMay,
«Opranusm Kak ouosornyeckas cucremay, «Crucrema 1 MHOrooopasnue OpraHuyeckoro Mupay,
«OBOIIOLHUS KUBOU MPUPOABD), « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTUY.

Lenp nzyuenus yueOHnoro npeameta «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHHE
00y4JarIMMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIHOHATHHON OPraHU3aIH KUBBIX CUCTEM
pa3HOTro paHra U MpUOOPETCHHE YMEHHUI UCTIONH30BATh ATH 3HAHUS JIJISl TPAMOTHBIX JIEHCTBUM B
OTHOIIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PEIICHHUS PA3THMUHBIX KU3HEHHBIX MTPOOIIEM.
JlocTkeHue 1enu n3ydeHus yaeoHoro npeameta «buonorus» Ha 6a30BoM ypoBHE
obecreynBaeTcs pelieHueM CIeIyIONIHNX 3a1a4:

OCBOCHHE O0YYAIOITUMUCS CUCTEMBI 3HAHUN 0 OUOJIOTHYECKUX TEOPUAX, YUCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIIAX, CIY>KAIIMX OCHOBOU JJIsl JOPMUPOBAHUS
MPEACTaBICHUHN O €CTECTBEHHO-HAYYHOM KapTUHE MHUPA, O METOJ]aX HAYYHOTO TIO3HAHUS,
CTPOEHUH, MHOTOO0OPa3uu M OCOOEHHOCTSX JKUBBIX CUCTEM PA3HOTO YPOBHS OPTaHU3AIINH,
BBIJIAIONINXCSI OTKPBITUAX U COBPEMEHHBIX UCCIICTOBAHUIX B OMOIOTHH;

(dhopMupoBaHHe y 00YUYaIONTNXCs TO3HABATENbHBIX, HHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B TIPOIIECCE aHAIM3a IAHHBIX O My TSIX Pa3BUTHS B OMOJIOTHMH HAYYHBIX B3TJISAJIOB,
UJel U OJIX0/I0B K M3YUEHHIO KHUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alNY;

CTAHOBJICHUE Y 00yUaIOIMUXCsl 001IeH KyIbTYphl, (PYHKITMOHAIBHOW TPAMOTHOCTH, Pa3BUTHE
yYMEHHI 00BSICHATH U OLIEHUBATH SBJICHHSI OKPY>KAIOIIETO MUPA KUBOU MPUPOIBI HA OCHOBAHHUH
3HaHUH U OIBITA, MOJYYECHHBIX PU U3YUECHUN OMOJIOTHH,

(hopMupoBaHHe y 00YUAIONTNXCs YMEHHA WLTIOCTPUPOBATH 3HAUCHUE OMOJOTUYECKUX 3HAHUH B
MPaKTUYECKON JAEeSITENFHOCTH YeJIOBEKa, Pa3BUTUN COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U
arpoOMOTEXHOJIOT Hif;

BOCIUTAaHHE YOSKIEHHOCTH B BO3MOKHOCTHU TIO3HAHMSI YEJIOBEKOM KUBOU MIPUPOIBI,
HE0OXO0IMMOCTH OEPEIKHOTO OTHOIICHHSI K HEel, COOTIOICHHS STUIECKIX HOPM TPU TPOBEICHUH
OMOJOTrUYECKUX UCCIIEIOBAHUL;

OCO3HAHHE [IEHHOCTH OMOJIOTMUECKUX 3HAHWA JUTSI IOBBIIIEHUST YPOBHSI SKOJIOTUIECKON
KYJBTYpBI, 17151 GOPMHUPOBAHUS HAYYHOTO MHUPOBO33PEHHUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHHI B OBCETHEBHOM JKU3HU JJIS OLEHKH
MIOCIIEJICTBHI CBOEH JESITETbHOCTH MO0 OTHOIICHHIO K OKpY Kalolle cpeie, COOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHHE U COOIOICHHE MeP MPOPHIAKTUKH 3200IeBaHH .

B cucreme cpennero o6miero oopazoBanus «buonorus», nzyuaemas Ha 6a30BOM YpOBHE,
SIBJIIETCS 00S3aTENIbHBIM YY€OHBIM MTPEIMETOM, BXOISAIIUM B COCTaB IIPEIMETHON 00IacTH
«EcTecTBeHHO-Hay4HbIE IPEAMETHI.

Jist u3ydenwust Onosioruv Ha 6a30BOM YPOBHE CpeIHEro o0Iiero o0pa3oBaHusi OTBOIUTCS 68
gacoB: B 10 kimacce — 34 gaca (1 yac B HefeIio0).



COJEP)KAHUE OBYYEHUA

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsI3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUICCKUMU U IPYTUMH
€CTeCTBEHHBIMU HayKaMH, (pusocodueil, STUKOM, SCTETUKON U IIpaBoM. Poss Ouonoruu B
(hopMHUPOBaHHH COBPEMEHHOUN HAyYHON KapTHHBI Mupa. CuctemMa OUOJIOTMYECKUX HayK.
MeTtoab1 TO3HAHUS )KUBOW PUPOIBI (HAOII0IeHNE, SKCTIEPUMEHT, OMMCaHKe, U3MEPEHHE,
KJaccu(UKaIus, MOJICTUPOBAHUE, CTATUCTUYECKass 00pabOTKa TaHHBIX).
JdeMoHcTpanum:

Hoptpetst: Y. HJapsun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabauiel U cxembl: «MeTo/ bl TO3HAHUS )KUBON PUPOIBD».

JlabopaTopHble U NpakTHYeCKHEe PA0OTHI:

[IpakTuueckas padora Ne 1. «cnonp30BaHue pa3InyHbIX METOAOB MIPH U3YUCHUH
OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M KX OpPraHU3aI U,

JKusble cucteMbl (0MOCHCTEMBI) KakK MpeaAMeT u3ydeHus ouonoruu. OTianune 5KUBbIX CUCTEM OT
HEOPraHUYECKON TPUPO/IBI.

CaoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. Y POBHU OpraHU3aIUN OMOCHCTEM: MOJICKYISPHBIA,
KJIETOYHBIW, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, YKOCUCTEMHBIN
(OuoreoneHoTHYECKHUH), OMOCHEPHBIN.

JdemoncTpanum:

Tabauiet u cxembl: «OCHOBHBIC TTPU3HAKY JKU3HI», « Y POBHU OPTaHU3AIUU KUBOIH MPUPOIBI».
O6opynoBanue: mozesb Mosiekyiasl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB M CTPOCHUE KJIETKH.

XVMMHUYECKUH COCTaB KIETKU. XUMHUECKHE MIEMEHTBI: MAKPO3JIEMEHTBI, MUKPO3JIEMEHTHI. Bona
Y MUHEpaJbHbIE BEIIECTBA.

@OyHKIMM BOJIBI U MUHEPAJIbHBIX BelecTB B KieTke. [logaepkanue ocmMoTuueckoro 6anaHca.
benku. CoctaB u ctpoeHue 0e1koB. AMHHOKHUCIOTHI — MOHOMEpHI OenkoB. HezaMeHnumbie
3aMEHUMbIE AMUHOKHUCIIOTbI. AMHHOKHUCIIOTHBIH COCTaB. Y POBHU CTPYKTYphI OETKOBOM
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. bronorudeckue GpyHKIMN OEITKOB.

depmeHThI — Ononornueckue Katanu3aTopbl. CTpoeHue GpepMeHTa: akTHBHBIN IIEHTD,
cyoctpaTHas cneuuduaaocTs. Kopepmentsl. Butamunbl. OTinuns GpepMeHTOB OT
HEOpPraHMYECKHUX KaTallu3aTopOB.

VYrneBoasl: MOHOCaxapuabl (TJIIOK03a, pubo3a u Ae30Kkcuprdo3a), Aucaxapusl (caxaposa,
JIAKTO3a) U TOJIMCaxapuabl (Kpaxma, TIIMKOTeH, 1eJuTio03a). buomornueckue GyHKIAN
YTJIEBOJIOB.

Jlunuaer: Tpurimnepuasl, pocdonunuasl, crepounsl. ['napoduibHO-ruapodhoOHBIE CBONCTBA.
Buonornueckue ¢pyHkuuu mununoB. CpaBHEHHE YTIIEBOIOB, OCIKOB M JIUIH/OB KaK HCTOYHUKOB
SHEPTUHU.

Hyxneunossie kucnortsl: JJHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenue u pynkuuu JIHK. Ctpoenune u ¢pynkumu PHK. Buner PHK. AT®: crpoenue u
GyHKIMN.

HuTonorus — Hayka o kietke. Knetounas reopus — npumMep B3auMoIeHCTBUS uaeH u GakToB B
Hay4HOM IO3HaHUU. MeTo/bl U3yUYEHHUs KIETKH.

Krnetka kak nenoctHas xuBasi cucrema. O01Iue nNpru3HaKky KIETOK: 3aMKHYTasl Hapy KHas
MemOpana, mosekyisl JJHK kak reHetndeckuii anmapar, cucteMa CUHTe3a Oerka.

Tunsl KJIETOK: SyKapruoTUUeckas 1 npokapuoTudeckas. OcoOEHHOCTH CTPOSHUS
npokapuoTuyeckoil knetku. Kinerounas crenka 0axkrepuii. CTpoeHUE 3yKapuOTUUECKON KIIETKH.
OCHOBHbIE OTIMYUS PACTUTEIHHOM, )KUBOTHON U TPUOHOM KIETKH.



[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAIUKC, UX (PyHKINH.
[Tna3marnveckas memOpana, e€ cBoiictBa 1 pyHKIMHU. [{uTomnasma u e€ opraHOUAbL.
OnnomemOpanHbie opranouas! kietku: JI1IC, anmapat ['onbmxu, mu3ocomel. [ToayaBTOHOMHBIE
OpraHoubl KJIETKU: MUTOXOHJIPUH, IutacTuabl. IIporcxoxaenne MUTOXOHAPUN U TIACTUAL.
Bunel mnactua. HememOpanHble opraHouabl KJIETKU: puOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUUKH, KIyTUKU. DyHKIIMN OpraHoua0B KJIETKU. BrirtoueHus.

SAnpo — perynsTopHblii HeHTp KiIeTKku. CTpoeHue sapa: siaepHas o000uKa, Kapuoriazma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdemoHncTpanum:

Hoptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, {x. Yorcon, @. Kpuk,
M. Vunkunce, P. ®panxnun, K. M. bap.

Jluarpammel: «PacnpeneneHne XMMUUYECKUX 3JIEMEHTOB B HEKMBOM IIpupoze», «Pacnpenenenue
XMMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOAEH.

Tabnunet u cxembl: «Ilepuoguueckas Ta0nnIIa XUMHUECKHUX 3JIEMEHTOBY, « CTPOCHHE MOJIEKYJIbI
BOJIbI», «bruocuHTe3 Oenka», «CTpoeHne MoJIeKybl Oenkay, «CTpoeHue hepMeHTay,
«Hyxnennosslie kucnotel. THK», «Ctpoenune monexkynsr AT®», «CtpoeHue 3ykapuoTudecKkon
KJIeTKn», «CTpoeHue )KUBOTHON KIIEeTKN», «CTpOeHHE pacTUTENbHOM KIETKN», «CTpoeHue
MIPOKAPUOTHUYECKOH KIETKI», « CTpOEHHE sA1Ipa KIETKW», « Y TIIEBOABD), «JInmuas».
OO6opynoBaHue: CBETOBOM MUKPOCKOT, 000pyA0BaHUE JJIs IPOBEACHUS HAOIIOACHUM,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OAKTE€pHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 1. «3yueHue kaTaIMTUUECKONW aKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMHJIa3bl WM KaTajlasbl)».

JlabopaTtopHas padota Ne 2. «M3yueHne cTpoeHUs KIETOK paCTCHHM, )KUBOTHBIX U OAKTEPHl IO
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax 1 UX OIUCaHHUEY.

Tema 4. 7Ku3HeaesTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WK MeTab0IU3M. ACCUMMIISIIINS (TIaCTUYECKUN OOMEH) M TUCCUMMIIS NS
(oHepreTHUecKHii 00MEH) — JIB€ CTOPOHBI €IUHOT0 Mpoliecca MeTadbonn3Ma. Posb 3akoHOB
COXpAaHEHHMS BEILLECTB U SHEPTrUU B IOHMMaHUU MeTaboIu3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbId. Ponb (hepMeHTOB B 0OMEHE BelIeCcTB
Y IPEBpAIICHUH SHEPTUU B KIIETKE.

dorocunte3. CBeToBas u TeMHOBast (pa3wl hoTocuHTe3a. Peakiinu ¢oTocuHTe3a.

D¢ dexTuBHOCTH poTOCHHTE3a. 3HaUueHNEe (OTOCHHTE3a I KU3HHU Ha 3emiie. BiusiHue ycioBuii
cpezsl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIICHHS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.
XemocuHTe3. XeMOCHUHTE3UPYIoIie OakTepun. 3HAUeHHE XEMOCHHTEe3a VIS )KU3HU Ha 3emIie.
DHepreTuyeckuii 0OMeH B KieTKe. Paciieruienue BenecTs, BbIJCIEHUE U aKKyMYJIHUPOBaHUE
SHEPTUU B KJIETKe. DTalbl 3HepreTnyeckoro oomena. [ mukonus. bpoxkeHne u ero BUIbI.
Kucnopoanoe okucienue, wim KIeTouHoe apixanue. OkucnurtensHoe GochopuanpoBaHue.

D¢ hHEeKTUBHOCTH YHEPTETUIECKOTO 0OMEHa.

Peakuuu matpuynoro cunresa. ['enerndeckas uapopmanus u JJHK. Peanuszanus renernyeckon
nH(popManuu B KJI€TKe. | @eHeTUUECKHUI KOJT U €ro CBOMCTBA. TPaHCKPHUITIIAS — MAaTPUIHBIN
cunte3 PHK. Tpaucusust — 6nocunTes O6enka. Jramnsl Tpancisuuu. Konupopanue
aMuUHOKHCIIOT. Ponb prbocom B GuocuHTe3e Oernka.

Hexnerounsie ¢popmbl sxu3HU — BUpYCHI. McTopust oTkpbiTus Bupycos (/1. M. iBaHOBCKHIA).
Oco0eHHOCTH CTPOEHUS U JKU3HEHHOTO IMKJIa BUpYycoB. bakrepuodaru. boneznu pacrenui,
KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycamu. Bupyc ummyHonepunura yenoseka (BUY) —
B030ynutens CIIM/la. ObpaTHas TpaHCKpUILIKSA, peBepTaza u uHTerpasa. [Ipodunakruka
pacmpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHHIA.

JdeMoHcTpanum:



IoptpeTtsl: H. K. Konbiios, 1. Y. UBanosckuii, K. A. Tumupszes.

Tabauibl u cxembl: « Tunel nutanusy, «Metadonuzm», «MUTOXOHAPHUDY, « IHEPTETUUECKUMA
obmen», «Xmopormiact», «Potocunresdy, «Ctpoenune JJHK», «Ctpoenue u GpyHKIMOHUPOBaHUE
reHa», «Cunre3 6enkay, «I eHeTndeckuii Koa», «Bupyce», «bakrepuodarm», «CtpoeHue u
ku3HeHHbIN 1k Bupyca CIIM/]a, 6akrepuodaray, «Permukamus JTHK».

Ob6opynoBanue: Moaenu-anmminkamu « Y aoenue JJHK u tpanckpunuums», «bruocunres 6enkay,
«CtpoeHnue kiIeTku», Mojiesb cTpyktypsl JTHK.

Tema 5. Pa3MHoOKeHHe U MHAUBUIYAJIbHOE Pa3BUTHE OPraHU3MOB.

KneTouHslii UK, WK )KU3HEHHBIN UK KiIeTku. MaTepdasza u mutos. [Ipoueccsr,
nporekaroiue B uHTepdase. Permnmukanus — peakuust matpuyHoro cunte3a JJHK. Ctpoenue
XpoMOCcOM. XpOMOCOMHBIN HA0Op — KapHOTHUII. [IUTITONTHBIN U TaIIONAHBIA XPOMOCOMHBIE
HaOopel. XpomaTuabl. [{uronornyeckre 0OCHOBBI Pa3MHOKEHHUSI U MHIUBU Ty alIbHOTO PA3BUTUSA
OpraHU3MOB.

Jenenue knetku — muto3. Craguu muto3a. [Ipoueccsl, npoucxoasiiyue Ha pa3HbIX CTAUAX
MHTO3a. BHOJIOrnYeCcKuil CMBICT MUTO3A.

[Iporpammupyemasi rubesnb KJIETKU — aloITo3.

@DopMbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe U mojioBoe. Bupl 6ecnonoro pasMHOKEHUS:
JielIeHUe Ha/IBOe, TOYKOBaHHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpPa30BaHUE, BEr€TaTUBHOE
pa3MHOxeHue. MckyccTBeHHOE KJIOHHPOBAaHNE OPraHU3MOB, €r0 3HAYEHHE [Tl CETIEKIUH.
[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0ro.

Metios. Ctaaun meiiosa. [Iporecchl, mpoucxoasiue Ha cTaauax Menosa. [loBenenne xpomocom
B Meno3e. Kpoccunrosep. bronoruueckuii CMbICII U 3HaUEHHE MEH03a.

l'amerorenes — npouecc 06pa30BaHus MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10J10BBIE %Kee3bl:
CEeMEHHUKHU U AnyHUKH. OOpa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo301 /I,
SAHLIEKIIETKA) — CliepMaTorene3 u ooreHe3. OCOOEHHOCTH CTPOCHUS SULIEKIIETOK U
cnepmaro3zonoB. OmionorBopenue. [lapreHorenes.

NnauBuayanbHOe pa3BuTHE (OHTOreHE3). DMOpPHOHATIBHOE pa3BUTHE (IMOpUOreHe3). DTarnbl
SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOUHBIX KUBOTHBIX: IPOOJICHHUE, TaCTPYJISALIUS, OPIraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. TUIIBI TOCTAIMOPHOHAIBHOTO PA3BUTHS: MPSIMOE, HEMTPSIMOE
(muunHOYHOE). BiustHue cpepl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPBI, CIOCOOHBIE BBI3BIBATD
BPOXKJIEHHBIE YPOJICTBA.

PocT u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO paCTEHUS: CTPOEHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoncTpanum:

Tabnuipl U cxembl: «DOpMBI PA3MHOKEHHUST OPTaHU3MOBY, «J[BOMHOE OTUIOJOTBOPEHUE Y
LIBETKOBBIX PACTCHUIN», «BereraTuBHOE pa3MHOXKEHUE PACTCHUIY, «JleJIeHHe KIIETKU
Oaktepuit», « CTpoeHHE TOJIOBBIX KJIETOK», « CTPOCHHE XPOMOCOMBI», «KIETOUHBIN UK,
«Pemmukanusa [IHK», «Murtoz», «Meio3», «IIpsMoe u Henpsimoe pa3Butue», «l'amerorenes y
MJIEKOIIUTAIOIINX U YeJIoBeKa», «OCHOBHBIE CTAINM OHTOT€HE3a.

Oo6opynoBaH#e: MUKPOCKOT, MUKponpenapaTsl « CiepMaTo301/Ibl MIIEKOIHTAIOLIETO,
«SliinexneTka MiueKonuTaromero», «Kapuokuies B KJIeTKax KOPEIKa JIyKa», MarHUTHAst
MoJienb-anmuukanus «Jlenenue xkinerkn», moaens JJHK, monens metadazHoil XpoMOCOMBI.
JlaGopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaboparopHuas pabota Ne 3. «HabnroaeHre MuTO3a B KJIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPENAPATaAX).

JlaboparopHras pabota Ne 4. «3yueHue CTPOCHHUS MOJIOBLIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HaciieacTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.
HpenMeT " 3a1a4U TCHCTUKU. I/ICTOpI/If{ pa3BI/ITI/I$[ TCHCTUKMU. POJIB IUTOJIOTUHU U 3M6pI/IOJ'IOFI/II/I B
CTaHOBJICHUH I'€HETHKHU. BKag poccUicKuX U 3apyOeKHBIX YUEHBIX B PA3BUTHE T€HETUKH.



MeTobl TeHEeTHKH (THOPUAO0IOTHUECKHM, TUTOTCHETHYECKUN, MOJIEKYJISIPHO-TEHETHUECKUI).
OcHOBHbIE T€HETHUECKHUE TTOHATHS. | eHeTHYeCKasi CAMBOJIMKA, UCIIOJIb3yeMasl B CXeMax
CKpEIIMBaHMIA.

3aKOHOMEPHOCTH HACJIEAOBaHUS IPU3HAKOB, ycTaHOBIeHHBIE ['. Menaenem. MoHorubpuanoe
CKpelIMBaHue. 3aKOH eMH000pa3us ruOpu10B epBoro nokojeHus. [IpaBuiao JOMUHUPOBAHUS.
3aKoH pacieryieHus NMPU3HAKOB. [ 'unoTe3za yucTorsl rameT. [logHOE 1 HEeTOTHOE
JOMUHUPOBAaHUE.

JurnbpuaHoe ckpelmmrBaHue. 3aKOH HE3aBUCUMOI'0 HAaCIEA0BaHUS TPU3HAKOB.
[uToreHeTnueckre OCHOBBI IUTHOPUAHOTO CKPEIIMBAaHUA. AHAIU3UPYIOIIEe CKPEIMBaHUE.
Hcnonb30BaHne aHATM3UPYIOMIETO CKPEIMBAHUS IS OTIPEACIICHUS] TCHOTHITA OCOOH.
CuerieHHOe HacyeqoBaHue pu3HakoB. Pabota T. Moprana 1o cuernjieHHOMY HacjeI0BaHUI0
reHoB. HapyieHnue cueryieHusi TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. | eHeTHYeCKre KapThl.

['enernka nona. XpoMOCOMHOE ONIPEACIICHUE TT0JIa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHble U rereporaMeTHble opraHu3Mbl. HacienoBanve nprus3HaKkoB, CHEIIEHHBIX C
MOJIOM.

N3meHunBOCTh. Bupl NI3MEHYMBOCTH: HEHACIIEACTBEHHAs U HacleACcTBeHHas. Ponb cpesbl B
HEHACJICJICTBEHHON U3MEHUYMBOCTH. XapaKTEPUCTHUKA MOTU(PUKAITMOHHON H3MEHUYNBOCTH.
Bapuanuonsslii psia v BapuanronHas kpusasi. Hopma peakiuu npusHaka. KonmnyecTBeHHbIE U
Ka4yeCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUUBOCTH.
HacnenctBeHHasi, Wiy TeHOTUIHYECKAst, U3MEHUYNBOCTh. KOMOMHATHBHASI ©3MEHYUBOCTh. Meiio3
Y TIOJIOBOM TIPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUYMBOCTH. MyTallMOHHAs U3MEHYHUBOCTb.
Knaccudukanus MmyTanumii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI My Tallui.
MyTtarennsie (pakTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHOW m3MeHuYnBOCTH H.
N. Basuiosa.

BuesinepHas HacieICTBEHHOCTh U U3MEHYHBOCTb.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/IbI TEHETHKHU YEJIOBEKA!
TeHEeaJOTHIECKUMA, OITM3HEIIOBBIN, IIMTOr€HETHIECKUN, OMOXUMHUUYECKHUI, MOJIEKYJIISIPHO-
reHetnyeckuil. COBpeMEHHOE ONpeIeTIEHUE TeHOTHUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTHIMPOBaHKE, B TOM drciie ¢ nmomotibio [1[P-ananu3a. Hacnencreennsie 3a0oneBanus
YellioBeKa: TeHHbIe 00JIe3HH, 00JIe3HU C HACIEACTBEHHON MPeapacooKeHHOCTBIO,
XpoMocoMHBIe 0oe3Hn. CoMaTHYeCKHe U TeHepaTUBHbBIE MyTai. CTBOJIOBBIE KIIETKH.
[TpuHIMITEI 370pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTHKH U JICUCHUS TCHETUISCKUX
Oose3Hel. MenuKo-reHeTHIeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE MEIUIIMHCKON TeHeTUKH B
MPEIOTBPAICHUH U JICYCHUN TeHETUIECKIX 3a00JIEBaHUI YeTIOBEKa.

JdemoncTpanum:

Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabauiel U cxeMbl: K MOHOTHOPHIHOE CKPEITMBAHUE U €r0 IIMTOTEHETHYECKAss OCHOBAY, «3aKOH
pacuIeTICHUs ¥ €0 UTOTeHETHYECKasi OCHOBay», «3aKOH YHCTOTHI ramMeT», «lurudpuanoe
CKpeuBanue», «L{uTomornueckne OCHOBBI AUTHOPUIHOTO CKPEIUBAHUS», «Meio3,
«B3aumoneiicTBIe alIeIbHBIX T€HOBY, «l €HeTHYeCKe KapThl PACTEHUI, )KUBOTHBIX U
yesnoBekay, «['eneTuka nomna», «3aKOHOMEPHOCTH HACIIEIOBAHUS, CLEIJIEHHOTO C TIOJIOMY,
«KapuoTtunsl uenoBeka 1 )KUBOTHBIX», « Buabl u3MeHUHBOCTHY, «MoaupUKanOHHAS
W3MEHUUBOCTHY, «HacnenoBanue pesyc-pakropay, «I'eHeTHKa Tpynn KpoBu», «MyTallmoHHAs
W3MEHYUBOCTBY.

O6opynoBaHue: MOACIU-aNTUIHKAIIA « MOHOTHOPUIHOE CKpeluBanuey, «HermomHoe
JTOMHHHUPOBaHUEY, «lurubpunnoe ckpenmbanuey, «[lepexkpéct xpoMmocom», MUKPOCKOIT U
Mukponpemnapar «/posoduna» (Hopma, MyTarun GopMbI KPBIIHEB U OKPACKH TeJa), Tepbapuii
«['opox moceBHO.

JlabopaTopHble M NpaKTHYeCKHe PadOTHI:




JlaboparopHas pabota Ne 5. «VI3yueHue pe3yabTaToB MOHOTHOPUIHOTO U TUTUOPUIHOTO
CKPEILMBAHUA y TPO30(HIBI HAa TOTOBBIX MUKPOIpEnapaTaxy.

JlaGopaTopHnas padota Ne 6. «M3yueHrne MoaupUKAITMIOHHONW H3MEHYHBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI.

JlaboparopHas pabota Ne 7. «AHanu3 MyTauuid y 1po30(uiibsl Ha TOTOBBIX MUKPOTIpEnapaTax.
[Ipaxtudeckas padora Ne 2. «CocraBieHue U aHaJIN3 POIOCIOBHBIX YETOBEKaY.

Tema 7. Cenexuusi oprann3MoB. OCHOBBI 0HOTEXHOJIOTHM.

Ceneknus KaK HayKa U IpoLecc. 3apoxkaACHHUE CEJIEKIIMU U TIoMecTuKalus. Yuenue H.

. BaBuiioBa o meHTpax MPOUCXOKIACHHUS 1 MHOTOOOPa3usl KyJIbTypHBIX pacTeHui. LIeHTpsI
MIPOUCXOXKACHUS JOMAILIHUX )XKMUBOTHBIX. COpT, MOpoAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MacCOBBIM U MHIWBUIYAIbHBIA OTOOPHI B CEJICKIIUU
pacTeHuii 1 >kUBOTHBIX. OlIeHKa SKcTephepa. BIN3KOPOACTBEHHOE CKPEIIMBAHUE — MHOPHUIMHT.
Yucras nmuanst. CKpemyBaHue YUCTHIX JIMHUNA. ['eTepo3uc, nim rudpuanHas cuia.
Heponcteennoe ckpenmBanue — ayropuauar. OtnanéHuas rudpuau3anus 1 e€ ycrexu.
HckyccTBEHHBINM MyTareHe3 U MOJYy4YeHUE MOJUIUIONI0B. [JOCTHKEHHS CENEKIIMU PACTEHHUI,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHosiorus kak oTpacib Npor3BoACTBA. ['eHHAs HHXKEHEpHs. DTallbl CO3TaHUs
pexombunanTHoi JIHK u Tpancrennsix opranu3moB. Kiierounas nnxenepus. Kierounsie
KYJIbTYpbl. MUKpPOKIIOHAJIbBHOE pa3MHOKEHHE pacTeHnuid. KnoHMpoBaHME BHICOKOTIPOIYKTUBHBIX
CENIbCKOXO03SUCTBEHHBIX OPraHU3MOB. JKOJIOTHUECKHE U dTHUeckue mpodnemsl. MO —
T€HEeTUYECKU MOAUPHUITUPOBAHHBIE OPTAaHU3MBI.

JleMoHCcTpamu:

Hoptpetsr: H. W. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. l1BaHOB.

Tabauiel U cxeMbl: KapTa «LIeHTpBI MPOUCXOKACHUS U MHOTOOOPa3Hsl KYIbTYPHBIX PACTEHUID,
«ITopoapl JOMaNTHUX KUBOTHBIX», «COpTa KyIbTYPHBIX pacTeHUI», «OTnanéHHas
rubpuanzanusy, «Padots! akagemuka M. @. MBanoay, «[lonummonaus», «O0BEKTHI
O6uorexHonorun», «Kierounsle KyabTypsl U KIOHUPOBaHUE», « KOHCTpyrpoBaHHUE U EPEHOC
TE€HOB, XPOMOCOM.

O0opyaoBaHUE: MYJISKU TJI0/I0B U KOPHETUIONOB AUKUX (DOPM M KYJBTYPHBIX COPTOB PACTCHHM,
repOapuii «CenbCKOXO03IUCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpakTHYecKHe padoThbi:

Dxckypcusi «OCHOBHBIE METO/IbI M IOCTH>KEHUS CEJIEKLIMUA PACTeHUH U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIA YUaCTOK, B TEIJIMYHOE
X031 CTBO, TA0OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHOJIOI'MN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

Cornacno ®I'OC COO, ycranaBnMBaroTCsl TpEOOBaHUS K pe3yJibTaTaM OCBOEHUS
00yYaroIMMUCS ITPOTrPaMM CPEHEr0 00IIEero 00pa30BaHus: TMYHOCTHBIM, METAIIPEAMETHBIM U
npCaAMCTHBIM.

JINYHOCTHBIE PE3YJIbTATDI

B cTpykType JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MpeaMeTa « bUOIOTHS» BbIICICHBI
CIICIYIOIIUE COCTABIIIONINE: OCO3HAHUE 00YYAIOIIMMUCS POCCUHCKON IpakJaHCKON
UACHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIILHOCTH U CAMOOIIPEICTICHHIO,
HaJIMYMe MOTUBAIIMHU K 00yUCHHIO OMOJIOTHH, LIEJICHANIPABICHHOE Pa3BUTHE BHYTPECHHUX
yOEKIeHUI TMYHOCTH Ha OCHOBE KJIIOUEBBIX LICHHOCTEN U MCTOPUUECKUX TPAJULIUI pa3BUTHS
OMOJIOTMYECKOr0 3HaHUsI, TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIMINXCSl PyKOBOJCTBOBATHCS B
cBOCH ACATCIBbHOCTH HEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, NPUCYIINMH CUCTEMC



Ouosoruueckoro o0pa3zoBaHus, HATHYUE HKOJIOTUYECKOTO MPABOCO3HAHMS, CTIOCOOHOCTH
CTaBUTD LIETU U CTPOUTH KU3HCHHBIC TIJIAHBI.
JIM4HOCTHBIE pe3ybTaThl OCBOCHHUS MpeaMeTa «buonorus» I10CTUralTcs B €AMHCTBE yUeOHOM 1
BOCIIUTATEIBHOM IS TEIIbHOCTA B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUNCKUMU
COIIMOKYJIBTYPHBIMU, UCTOPUUECKUMH U 1YXOBHO-HPABCTBEHHBIMH LICHHOCTSIMH, IPUHSTHIMU B
o0IIeCTBE MpaBUIAMH U HOPMaMU TIOBEJICHUS M CIIOCOOCTBYIOT IMPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUs U CAMOPA3BUTHS, Pa3BUTHSI BHYTPEHHEHN MO3ULUU JINYHOCTH, TATPUOTU3MA,
YBaXXEHUS K 3aKOHY U MPABOIMOPSIKY, YEJTOBEKY TPyJa U CTapllIeMy OKOJICHHUIO, B3AUMHOIO
yBaKEHUS, OEPEIKHOTO OTHOUICHHSI K KyJIbTYpPHOMY HACJIEIUIO U TPATULIHSIM
MHOTOHallMOHAJIBHOTO HapoAaa Poccuiickon denepanunn, NpUpoOAE U OKPYKAIOIIEH cpelie.
JIMYHOCTHBIE Pe3ybTaThl OCBOCHHS Y4eOHOro npeameTa « buonorus» A0KHBI OTPaxaTh
TOTOBHOCTB U CIIOCOOHOCTH 00YYaIONINXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3ULIMEN IMYHOCTH, CUCTEMON IEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHHUX
yOEXKI€HH, COOTBETCTBYIOLIUX TPATUIIMOHHBIM IEHHOCTSIM POCCUHCKOTO 00IIIEeCTBa,
pacuIMpeHNe )KU3HEHHOT'O OIbITA U OIbITA JAESTEIbHOCTH B IPOLIECCE PeaTU3allii OCHOBHBIX
HaIpaBJIeHUN BOCIIUTATEIBHOMN AESITEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOro BOCHMTAHMS:
c(hOpMUPOBAHHOCTH IPAKIAHCKON MO3UITMH 00yYarOIIETOCsI KaK aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUHCKOro 00IIecTBa;
OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEN, YBaXKCHHUE 3aKOHA U MPaBOTIOPSJIKA;
TOTOBHOCTh K COBMECTHON TBOPUECKOU NEATEIBHOCTH MPHU CO3/IaHUN YUEOHBIX MTPOEKTOB,
penieHnn yueOHbIX U MTO3HABATENIbHBIX 3aa4, BHITTOJIHEHHH OUOJIOTHYECKUX IKCIIEPUMEHTOB,;
CIIOCOOHOCTH OMPENENsATh COOCTBEHHYIO MO3UIUIO TI0 OTHOIICHHIO K SIBJICHHUSIM COBPEMEHHOMN
’KM3HU U OOBICHSTD €6;
yYMEHHE YUUTHIBATh B CBOUX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOT'O B3aMOICHCTBHS
JIOJIeH ¢ Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMH IICHHOCTSIMU ¥ COIIMAJIBHBIM TIOJIOKEHUEM;
TOTOBHOCTB K COTPYIHUYECTBY B MIPOIECCE COBMECTHOTO BBINIOJIHEHHUS yUCOHBIX,
MMO3HABATEIHHBIX M MCCIIETOBATEIBCKHUX 3a/1a4, YBAKUTEIIBHOTO OTHOIICHUSI K MHEHHUIO
OTIIMOHEHTOB TP 00CYX IEHUN CIIOPHBIX BOMPOCOB OMOJIOTHIECKOTO COIEPIKAHUS;
TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKON JEATEITLHOCTH;
2) NaTPUOTHYECKOTO BOCTIMTAHUS:
c(hOpMUPOBAHHOCTH POCCUICKOMN TPaKIAHCKON UIACHTUYHOCTH, TATPHUOTHU3MA, YBOKCHHSI K
CBOEMY HapoJy, 4yBCTBAa OTBETCTBEHHOCTH niepes PoauHON, ropoCcT 3a CBOM Kpail, CBOIO
Ponuny, cBOM A3BIK U KyJIbTYpPY, MPOILJIOE U HACTOAIIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHHUE K MPUPOJHOMY HACIEAUIO U TaMSITHUKAM MPUPOJIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYAE;
CIOCOOHOCTH OLIEHMBATH BKJIAJ POCCHICKHX YUEHBIX B CTAHOBJIICHHE U Pa3BUTHE OUOJIOTHH,
MMOHUMAaHHMS 3HA4Y€HHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPOBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOI0 00I11IEeCTBA;
uzeitHas yoexx 1IEHHOCTh, TOTOBHOCTH K CITy>KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 32
€ro Cyas0y;
3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:
OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUICKOT0 HAPOJa;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;
CIIOCOOHOCTH OIIEHHWBATH CUTYAIUIO U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICH Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;
OCO3HAHHE JIMYHOTO BKJIA/Ia B TIOCTPOCHUE YCTOMYMBOTO OYIYIIETO;
OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTEISIM, CO3aHUI0 CEMbH HA OCHOBE OCO3HAHHOTO
NPUHSATUS LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaauLUsIMU HapoaoB Poccuu;
4) 3¢TeTHYECKOr0 BOCIIMTAHNS :
ACTETHYECKOE OTHOIICHUE K MUPY, BKJIFOYAsI SCTCTUKY OBITa, HAYYHOT'O U TEXHUIECKOTO
TBOpPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHHIA;



IIOHMMAHHE SMOLIMOHAJIIBHOTO BO3ICHCTBHS JKUBOU NTPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHHE MIPOSIBIIAITh KAYECTBA
TBOPYECKOM JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, GOpMUPOBAHNS KYJIbTYPbI 310POBbS H IMOIOHATHLHOTO
0J1aronmoJIyyms:

MMOHMMAaHKE U pean3anys 3J0pOBOro U 6e30macHOTo 00pa3a KU3HU (310pOBOE THTAHHE,
co0III0/IeHNe TMTUEHNYECKUX TPAaBUII U HOPM, cOalaHCUPOBAHHBIA PEKUM 3aHATUH U OTABIXA,
peryisipHas (puzndeckast akTUBHOCTh), O0€pEeKHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/10POBbIO;

[MOHMMAaHHME LIEHHOCTHU MPABUJI UHAMBHU1YAJIbHOTO U KOJUIEKTUBHOI'O 0€3011aCHOIO MOBE/ICHHUS B
CUTyalUsX, YTPOKAIOIIUX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE NOCIEACTBUN U HENPUATHUS BPEIHBIX IPUBBIYEK (YHOTPEOIEHUS aJIKOTr oI,
HapKOTHKOB, KypeHHUs);

6) TPy10BOTO BOCIIMTAHUS

TOTOBHOCTB K TPY/ly, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TFOTOBHOCTB K aKTUBHOH JIESITEIBHOCTA TEXHOJIOTMYECKON U COLMAIbHOM HAIPABICHHOCTH,
CHOCOOHOCTh MHUIIUMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIILHO BBHIIOJIHSATH TaKyIO
NEATEIIbHOCTD;

UHTEpEC K pa3IMyHbIM cepam MpodhecCHOHATBHOM 1eATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp OyayIiei mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;
TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO Ha MPOTSHKEHUH BCEH JKU3HU;
7) IKOJIOTHYECKOTO BOCITUTAHUS

9KOJIOTHYECKH 11es1ec000pa3HOe OTHOIIEHUE K MPUPOJIe KaK UICTOUHUKY KH3HHU Ha 3eMile, OCHOBE
€€ CyIIECTBOBaHMUS,

MOBBIIIEHUE YPOBHS 9KOJIOTUYECKON KYJIbTYpPbI: IPHOOPETEHHE OTbITA TNIAHUPOBAHUS
ITOCTYNKOB ¥ OLICHK! UX BO3MOKHBIX MOCIEACTBUAN JUIsl OKPYKAIOIIEH CPENbL;

0CO3HaHME TTI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U IyTel UX pPeleHus;
CIIOCOOHOCTH MCMOIb30BaTh MPUOOPETaEMbIE NTPU U3yUYEHUH OMOJIOTUN 3HAHUS U YMEHUS MIPU
peleHnn mpobIeM, CBA3aHHBIX ¢ PAllMOHATIBHBIM ITPUPOIOIONB30BaHUEM (COOIIOCHUE TPaBHIT
MIOBEJICHUS B IPUPOJIE, HAIIPABJIEHHBIX HA COXPAaHEHUE PABHOBECUS B SKOCHCTEMAX, OXPAHY
BUJIOB, 3KOCUCTEM, Onocdepsl);

AKTUBHOE HETIPUATHE EUCTBHM, IPUHOCAIINX BpEl OKPYKAIOIIEH IPUPOTHOMN Cpelie, yMEHUE
IIPOrHO3UPOBATh HEOIArONPUATHBIE SKOJIOIMUECKHE MTOCIEACTBHS NPEATPUHUMAEMBIX 1€HCTBUI
U IIPEJOTBpalIaTh UX;

HaJIM4Yue Pa3BUTOrO SKOJIOIMUECKOTO MBIIUIEHUS, SKOJOTHYECKOMN KYJIbTYpBI, OIbITA
JEeATENBHOCTH YKOJIOTMYECKON HAPaBICHHOCTH, YMEHUS PyKOBOJICTBOBATHCS MU B
[I03HABATEIbHOW, KOMMYHHUKAaTUBHON Y COLIMAJIBHON IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B
IIPAKTUYECKON ACSITEIBHOCTH YKOJIOTHYECKOM HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS

c(OpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOTO HA JIMAJIOTE KYJIBTYP, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE SA3BIKOBOW U YUTATEIIBCKOM KYJIBTYPBI KAK CPEICTBA B3AUMOICUCTBHS
MEX1y JIFOJBMH U IIO3HAHMSI MUPA;

MOHMMaHKe crenr(pUKr OMOIOTUN KaK HAyKH, OCO3HAHUS €€ poId B (POPMHUPOBAHUN
palMOHAIBHOIO HAYYHOTO MBIIUICHHUS, CO3JJaHUHU 1LI€JIOCTHOTO MIPEACTABICHHS 00 OKpY KaloIeM
MUpE KaK 0 €JUHCTBE MPUPO/IbI, YETIOBEKA U 0OIIECTBA, B TIO3HAHUH MTPUPOTHBIX
3aKOHOMEPHOCTE! U pelIeHNH IIPoOIeM COXpAHEHUS IPUPOIHOTO PABHOBECHS,

yOexXIEHHOCTH B 3HAYMMOCTH OMOJIOTHH JIJIsl COBPEMEHHOH IIMBUIIM3AIMN: 00ECTICUeHNsI HOBOTO
YPOBHSI pa3BUTHs MEAMLIMHBI, CO3/JaHHE NEPCIEKTUBHBIX OMOTEXHOIOIUH, CIIOCOOHBIX pelaTh
pecypcHBbIe TPOOIEMbI pa3BUTHS YEJIOBEUYECTBA, TOUCKA ITyTEH BBIX0JA U3 II100aIbHbBIX



9KOJIOTHYECKUX MPOo0IieM 1 oOecrieueHusl epexoia K yCTOHUMBOMY pa3BUTHIO, pallMOHAILHOMY
WCTIOJIB30BAHUIO IPUPOJHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;
3aMHTEPECOBAHHOCTD B MOJyYEHUH OMOIOTMYECKUX 3HAHUN B 1IEJISX MOBBIILIEHUS 00LIei
KYJIbTYpBbI, €CTECTBEHHO-HayYHOU T'PAaMOTHOCTH, KaK COCTaBHOW 4acTH (PyHKIIMOHAIEHOU
IPaMOTHOCTH 00ydJaromuxcs, opMupyeMoi Ipu U3y4yeHUH OHOJIOTHY;

IIOHUMAaHHE CYLTHOCTH METOOB [IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax,
CHOCOOHOCTH MCIOJIb30BaTh MOJTyYaeMble 3HaHUS JUUIsl aHAIN3a U 00bsCHEHMS SIBJICHUI

OKpY KAIOIIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHU, yMEHHE JIe1aTh 000CHOBAHHBIE
3aKJIFOYEHHS HA OCHOBE HaYYHBIX ()aKTOB U MMEIOLIMXCS IAHHBIX C IIEJIbI0 TOTYYEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENILHO MCII0JIb30BaTh OMOIOIMYECKUE 3HAHUS JUIsl pellieHus Ipo0ieM B
peabHBIX KU3HEHHBIX CUTYaLMsIX;

OCO3HAaHHE LIEHHOCTU HAYYHOU JESATEIIBHOCTH, TOTOBHOCTb OCYILECTBIIATh IIPOEKTHYIO U
HCCIIE0BATENBCKYIO AEATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HEIIPEPHIBHOMY 00pa30BaHUIO U CAaMOOOPA30BaHUIO, K AKTUBHOMY
IOJIyYE€HHIO HOBBIX 3HAHUI 110 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATHI
MeTtanpeameTHble pe3yabTaThl OCBOEHUS y4eOHOro npeameta «bruonorus» BKIIOYAKOT:
3Ha4YMMble 11 (HOPMUPOBAHHS MUPOBO33PEHUS 00YUAIOIMXCS MEXKIUCIUIUIMHAPHBIE
(MexxIipeIMEeTHbIE) 001IIeHaAYYHbIE TIOHATHS, OTPAKAIOIIKE LEIOCTHOCTh HAYYHOU KapTHHBI MUpa
U crienu(puKy METOI0B [TO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SJHEPTus,
SIBJIICHUE, TPOIIECC, CUCTEMA, HAyUHBIH (DaKT, IPUHLIUII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHKE, HAOIIO/IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHX), YHUBEPCaIbHbIE
yueOHbIe JeiicTBUSI (IT03HABATEIbHbIE, KOMMYHHUKAaTUBHBIE, PETYIIATUBHBIE), 00eCIeunBaroIIne
¢dopmupoBanue GyHKIMOHATIBHON IPAMOTHOCTH M COIIMATILHON KOMIETEHIIMU 00yYaroIuXcs,
CIOCOOHOCTH 00YUAIOLINXCS UCIIOJIb30BaTh OCBOEHHBIE MEXIUCHUIUITMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIe IEHCTBHS B TO3HABATEILHOMN U
COLIMAJIbHON MTPAKTHKE.
MertarnpeMeTHbIE pe3yIbTaThl OCBOSHHS TPOrPaMMBbI CPETHET0 00IEro 00pa3oBaHusl JOIKHBI
OTpaxkaTb:
OBiajieHNe YHUBEPCAIbHBIMHM Y4eOHbIMH MO3HABATEIbLHBIMHU A€ CTBUSIMH:
1) 6a3oBbIe JOrHYecKHe JTeHCTBHUS:
CaMOCTOSTENFHO (HOPMYITUPOBATH U AKTYaJIM3UPOBATH MPOOIIEMY, pacCMaTPUBATh €&
BCECTOPOHHE;
WCIOJIb30BATh MPU OCBOCHUH 3HAHUIN MPUEMBI JIOTHYECKOTO MBIIIIICHUS (aHAIM3a, CHHTE3A,
CpaBHEHUS, KJIacCU(PUKAINH, 000OIICHUS ), PACKPBIBATH CMBICT OMOJIOTHYECKUX TTOHITHI
(BBLAETATH UX XapaKTEPHbIC IPU3HAKH, YCTAaHABIUBATH CBSA3H C IPYTUMH MOHATUSIMH);
OIIpEeNIeNATh LIeJU JIeATEbHOCTH, 3a1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHHSI, COOTHOCUTh
Pe3yNbTaThl JAEATENBHOCTH C IOCTABJIEHHBIMU LENISIMY;
HCIOJIb30BaTh ONOJIOTUYECKHE TIOHATHS 111 OOBSICHEHUs (DAKTOB U SBJICHUN )KUBOM MPUPO/IBI;
CTPOUTH JIOTUYECKHE PACCYKACHUS (MHAYKTUBHBIE, ETYKTUBHBIE, [T0 aHAIIOTHH), BBISABIISATh
3aKOHOMEPHOCTH U MPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIMPOBATH BBIBOJBI U
3aKJII0YEHHS;
MPUMEHSATh CXEMHO-MO/IEIbHBIE CPEJICTBA I IPECTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOIICHUN B H3y4aeMbIX OMOJIOTHYECKHX 00BEKTaX, a TAK)KE MPOTUBOPEUUI pa3HOTO POAa,
BBISIBJICHHBIX B Pa3JIMYHBIX MH()OPMAILIMOHHBIX HCTOYHHKAX;
pa3pabaTbIBaTh IJIaH peLIeHHs MPOOIEMBbI C YUETOM aHAIN3a UMEIOIINXCSI MATEPHAJIbHBIX U
HeMaTepHAIIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTUBBI B JAESITEIHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATD
PHMCKH MOCTIEICTBUH e TEIbHOCTH;



KOOPJIUHHUPOBATH U BBITIOJIHATH pabOTy B YCIOBHSIX PEaIbHOTO, BUPTYaJIHHOTO U
KOMOMHUPOBaHHOTO B3aUMOJCHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIE0BATENBLCKHE TeHCTBUS:
BJIa/IETh HABbIKAMHU Y4eOHO-MCCIIE0BATEIbCKOM U IPOEKTHOM e TEIbHOCTH, HaBBIKAMU
paszpeieHus mpodaeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY TIOMCKY METOOB
pelIeHNs MPaKTUUYECKUX 3a]a4, TPUMEHEHHUIO Pa3IUYHbIX METOJIOB MTO3HAHMS,
WCIOJIB30BATh PA3IMUHBIC BU/IbI JESTEIFHOCTH IO MOTYYSHHIO HOBOTO 3HAHHS, €T0
WMHTEPIIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B YUeOHBIX CUTYAIUsIX, B TOM YHUCIIE IIPH
CO3JIaHUH YUEOHBIX U COIHMATIBHBIX IPOCKTOB;
(hopMUPOBATh HAYUHBIH TUI MBILIUICHUS, BJIaI€Th HAYYHOW TEPMUHOIOTHEH, KITFOUEBBIMU
MOHATUSIMHU U METOAMU;
CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 337]a4l B 00pa30BaTeNIbHOM NEATEIBHOCTH U
KHU3HCHHBIX CUTYalUsX;
BBISIBJISITH IPUUMHHO-CIICJICTBEHHBIE CBSI3U U aKTYalU3UPOBATh 33/1a4y, BbIIBUTATh TUTIOTE3Y €&
pelIeHusi, HAXOAUTh ApPTYMEHTHI JUIsI JI0Ka3aTeIbCTBA CBOMX YTBEP)KACHUH, 3a/1aBaTh TapaMeTPhI
U KPUTEPUHU PELICHNUS;
aHAJIM3UPOBATH MOJTyYSHHBIE B XOZ€ PEIICHHS 3a/Ia4d Pe3yJIbTaThl, KPUTHUECKU OIEHUBAThH MX
JI0OCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;
JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM, OLIEHUBATH PUOOPETEHHBIN OIIBIT;
OCYILECTBIISATH LI€JICHANPABICHHBIH MOUCK MIEPEHOCA CPEJCTB U CIIOCOOOB JCHCTBUS B
poeCCHOHANBHYIO CPEeNy;
YMETb EPEHOCUTh 3HaHUS B I03HABATEIbHYIO U IPAKTUYECKYIO 00JIaCTH KU3HEACATEIbHOCTH;
yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 001aCTei;
BBIJIBUT'aTh HOBBIE UJEH, TIPEJIaraTh OPUTrHHAIBHBIE TTOIX0/IbI U PEIIEHUs, CTAaBUTh POOIEMBI U
3aJ1a4u, JIOIYCKAIOINEe albTePHATHBHBIC PEIICHHUS.
3) pa6ora ¢ nungopmanueii:
OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpPMAIUH (TEKCTE yueOHOro MoCcoOUsl, Hay YHO-
MOTYJIIPHOM JTUTEpaType, OMOJIIOTHYECKUX CIOBAPSX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax
naHHbIX, B UHTEpHETE), aHaTu3UpoBaTh HH(GOPMALIMIO Pa3INYHbIX BUAOB U (HopM
MIPEICTaBIEHHS, KpUTUUECKH OLIEHUBATh €€ JI0OCTOBEPHOCTh M HEIIPOTHUBOPEUHBOCTD;
(GhopMyIHpPOBATH 3aMIPOCH] M MPUMEHSTH Pa3IMYHbIE METOJBI IIPH MTOUCKE U 0TOOpE
O6uosnornyeckoi HHGopMaIuK, He0OX0IMMOH /TSl BHIIOJTHEHUS yUeOHBIX 3a/1a4;
MPUOOPETATH OMBIT UCIIOJIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIIOJIB30BAHUS PA3TUYHBIX IIOMCKOBBIX CUCTEM;
CaMOCTOSITEJILHO BEIOMPATh ONTUMAILHYI0 (DOpMY mpecTaBIeHrs OMOJIOrHIeCKO HHPpOpMaIH
(cxemsbl, rpaduku, AUArpaMMBbI, TAOIUIIBI, PUCYHKH U APYTOe);
HCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEJICTBA MPU paboTe ¢ OUOIOrHUECKOit
uHpopManKeil: IPUMEHITh XUMUYECKHe, pU3nuecKrue 1 MaTeMaTH4YeCKHUe 3HAKU U CUMBOJIBI,
dhopmyiel, ab0peBUaTYpy, HOMEHKIIATYPY, UCIIOIB30BaTh U MTPeoOpa30BhIBATh 3HAKOBO-
CHUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;
BJIa/I€Th HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI HH(GOpMaLUU, HHPOPMAIIMOHHOM 0e30MmacHOCTH
JYHOCTH.
OBiageHne YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMMU:
1) obmenne:
OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX chepax *KU3HU, aKTUBHO y4aCTBOBATh B IMAJIOTE WU
JMICKYCCHUH TI0 CYIIECTBY 00CYX/1aeMOoi TeMbI (YMEHHE 3a/1aBaTh BOIPOCHI, BEICKA3bIBATh
CY’KJICHUS] OTHOCUTEJILHO BBIMOJIHEHUS TpeiaraeMoi 3aJ1aui, yYUThIBaTh HHTEPECHI U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYaCTHUKOB JMAJIOTa UM JTUCKYCCHUH);
pacrno3HaBaTh HeBepOaIbHbIE CPE/ICTBA OOIICHUS, TOHUMATh 3HAYEHUE COLUATBHBIX 3HAKOB,
MPEINOCHIIOK BO3HUKHOBEHHUSI KOH(PIUKTHBIX CUTYAIMA, YMETh CMATYATh KOH(DIUKTH M BECTH
MePETrOBOPHI;



BJIJIETh Pa3IMYHBIMU CIIOCOOAMU OOILIEHHS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS IPYTHX
JIO/ICH, IPOSBIISTH YBAKUTEIIbHOE OTHOIIICHHE K COOECETHUKY U B KOPPEKTHOU (opme
(opMyIMpPOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.
2) cOBMeCTHAas 1eSITeJIbHOCTD:

MMOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHHON U MHIUBUAYAIbHOW PabOTHI U
peleHny 61oIoruyeckon mpodaeMbl, 000CHOBBIBATh HEOOXOAMMOCTb IPUMEHEHHS TPYIIIIOBBIX
(hopM B3aUMOZCHCTBUS MPH PEIICHUH YIeOHOH 3a/1a4H;

BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JEHCTBUI C y4ETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEM Ka)XJ0Tr0 4JIeHA KOJUIEKTUBA;

IIPUHUMATD LEJIM COBMECTHOU ACATEIIBHOCTH, OPIraHU30BbIBATh U KOOPIAUHUPOBATH ACHCTBUS 110
€€ JOCTHKEHHUIO: COCTABJIATH IUIAH JEHUCTBUMN, PACIIPEAEIIATh PO ¢ YYETOM MHEHUU
YYaCTHHUKOB, 00CYKJaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KaY€CTBO CBOETO BKJIAJa M KaXKIOTO YYaCTHUKA KOMaH/IbI B OOIIMI pe3yJIbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IIpejiaraTh HOBbIE IIPOEKTHI, OLIEHUBATH UJIEU C IMO3ULIUU HOBU3HBI, OPUT MHAJILHOCTH,
MIPaKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATH MIO3UTHBHOE CTPATErMYECKOE IMOBEICHUE B PA3JINYHBIX CUTyalUsX, IPOSBIIATH
TBOPYECTBO U BOOOpaskeHHE, ObITh HHUIIMATUBHBIM.

OBiageHne YHMBePCAJIbHBIMHU PeryJsiTHBHBIMU /ICHCTBUSIMU:

1) camoopranu3anusi:

HCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIs BBISIBICHUS IPOOJIEM U MX PELICHUS B )KU3HEHHBIX U
yUeOHBIX CUTYyallHsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSX U MTOCTYIIKAX I10 OTHOLIEHUIO K KMBOU IIPUPOJIE, CBOEMY 30POBBIO U 30POBBIO
OKPY’KaOIIHNX;

CaMOCTOSTEJIBHO OCYIIECTBIIATH MTO3HABATENBHYIO JAESITEIbHOCTD, BBIABIATH IPOOJIEMBI, CTABUTH
1 GopMyIHpOBaTh COOCTBEHHBIE 33/1a4U B 00Pa30BaTENbHOM JESATENIbHOCTH U KU3HEHHBIX
CUTYaLUsIX;

CaMOCTOSITENIbHO COCTAaBJISTH IJIaH PElIeHUs MTPOOIEMbI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacimupATh paMKi y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHN;

JieJ1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (POPMUPOBAHHUIO M TMPOSBICHUIO MIUPOKOH 3PYAUIIMHN B Pa3HBIX 00JIACTAX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B 1€ATEIBHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEIISAM;

BJIQJICTh HABBIKAMU TI03HABATEILHOU PEICKCHH KaK OCO3HAHUS COBEPIIACMbIX IEHCTBUHN U
MBICIIMTEIbHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUH, HCIOIB30BATh NPUEMBI pedaeKcuu
JUISL OLIGHKU CUTYallu, BHIOOPa BEPHOTO PEILICHHS,

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 110 UX CHIXKEHUIO;
MIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IPU aHAIMU3€E PE3yIbTaTOB AESITEIbHOCTH;

3) npuHsiTHE CeOs M APYTHX:

MIPUHUMATD ce0s1, IOHUMAas CBOU HEJOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U ApIYMEHTHI JPYI'UX IIPU aHAJIU3€E PE3yJIbTaTOB AESITEIbHOCTH;
IIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OIINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYroro 4eloBeKa.



MNPEAMETHBIE PE3YJIBTATbBI
[IpeameTHble pe3yabTaThl ocBoeHUs porpammbl COO mo 6uosoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT cHeluduueckue st yueOHoro npeamera «bruonorus» HaydHble 3HAHUS, YMEHUS U
CIIOCOOBI ACUCTBUI TIO OCBOCHUIO, MHTEPIIPETAIINH
1 ipeoOpa30BaHUIO 3HAHUN, BUABI ACSITEILHOCTH 10 MOJYyUYEHUIO HOBOT'O 3HAHUS U TPUMEHEHUIO
3HAHWUN B PA3IMYHBIX YYCOHBIX CUTYAIHUSX, 2 TAKIKE B PEabHBIX )KU3HCHHBIX CUTYAIUsX,
CBs3aHHBIX ¢ Onosorueil. B mporpamme npeaMeTHble pe3ybTaThl PEICTABICHBI IO TOJaM
o0ydeHusl.
[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO mpeamera «buonorus» ¢ 10 knacce n0mKHBI
OTpaXKaTh:
c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAyUYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (JOPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON KaPTHHBI MUPA
HAy4YHOTO MHPOBO33PEHUS, O BKJIA/I€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouosoruu, PyHKIMOHAIBHON rPaMOTHOCTH YEJIOBEKA JIJIS PEIICHUS )KU3HCHHBIX 33/1aY,
yYMEHHE PacCKpBIBATh COJIepKaHNE OMOJIOTHUECKUX TEPMUHOB U MOHITHIA: )KU3Hb, KJIETKA,
OpraHu3M, MeTa0osu3M (0OOMEH BEIIECTB U MPEBPAIICHUE YHEPTUH ), TOMEOCTa3
(camoperynsanus), ypoBHEBasi OpraHu3alins )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE
(perpoIyKIHs ), HACJIEICTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE;
yMEHHE U3JIaraTh OMOIOTUYECKUE TeOpUH (KIETOUYHAS, XPOMOCOMHAsl, MyTallHOHHAS,
LIEHTpaIbHas JorMa MOJICKYJIIpHOM Ouosnorun), 3akonsl (I'. Mennens, T. Moprana, H.
. BaBunosa) u yueHus (0 [eHTpaX MHOTOOOpa3us U MPOUCXOXKICHUS KyJIbTypHBIX pacTeHui H.
. BaBuiioBa), onpeaessaTh TPAHUIBI UX IPUMEHHUMOCTH K KUBBIM CHCTEMaM;
yMEHHE BIAJeTh METO/IaMU HAyYHOTO IMO3HAHUS B OMOJIOTHH: HAOIIOACHHUE U OMHUCAHUE JKUBBIX
CHUCTEM, IIPOIIECCOB M SBJICHUH, OPTaHN3aIlNs U TIPOBEACHUE OMOJIOTHIECKOT0 IKCIIEPUMEHTA,
BBIIBIJKEHUE TUIIOTE3bI, BBISIBIICHHE 3aBUCUMOCTH MEX]Ty HCCIIEyEMbIMU BETMUYNHAMH,
00BsICHEHHUE TTOTYICHHBIX PE3YJIbTATOB, HCITOJIb30BAHHBIX HAYYHBIX TIOHATHH, TCOPHHA 1
3aKOHOB, YMEHHE JeNIaTh BBIBOABI HA OCHOBAHHH IMOJIYY€HHBIX PEe3yJIbTaTOB;
YMEHHE BBIJICIIATH CYIIECTBEHHBIC IPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT M DYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MIPEBPAIICHUS SHEPTHH B KIIETKE, POTOCUHTE3a, INIACTHYECKOTO ¥ SHEPreTHISCKOro 0OMEHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OTUIOAOTBOPEHUS, pa3MHOXKEHHSI, UHIUBUAYATHHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);
yMEHHE MPUMEHSTH MOTYUYCHHBIE 3HAHUS JIs1 OOBSICHEHUSI OMOJIOTUYECKUX MTPOIIECCOB H
SBJICHUH, JIJISl IPUHATHUS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU C 1IeJIbI0 00ecTieueHus
0€30MaCHOCTH CBOETO 3/TOPOBBS U 3JI0POBbSI OKPY>KAIOIIUX JIOCH, COOIIOICHIS HOPM
IPaMOTHOTO MOBEACHUS B OKpY XKAIOIIel MPUPOAHOH cpelie, TOHUMaHiue HEOOXO0IUMOCTH
WCTIOJIb30BaHUS JOCTHKCHHU COBPEMEHHOM OMOJIOTUH U OMOTEXHOJIOTHIA ISl PAIlHOHAIBHOTO
MIPUPOIONIONIB30BAHUS;
yYMEHHE PENIaTh DJIEMEHTaPHbBIC TeHETUYECKHE 3a/1a4l Ha MOHO- U IUTUOPUIHOE CKPEIIUBAHUE,
CIEIUICHHOE HACJIEI0BAaHUE, COCTABIIATH CXEMbl MOHOTHOPHUIHOTO CKPEIIMBAHUS AJIs1
MpeicKa3aHus HaclIeOBaHUS MTPU3HAKOB Y OPTaHU3MOB;
yMEHHE BBITIOJHSATH JIA0OpATOPHBIE U MPAaKTUYECKUE pabOoThI, COOII0IaTh MpaBUia Mpu pabdote ¢
y4eOHBIM U JIA00PaTOPHBIM 000PYIOBAHHEM;
yMEHHE KPUTUYECKHU OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIUIO OHMOJIOTHIECKOTO
COJIepKaHuUsI, BKIFOUYAIONIYIO IICEBIOHAYYHBIC 3HAHUS U3 PA3IMIHBIX HCTOYHUKOB (Cpe/ICTBA
MaccoBoi HH(OpMaLIUY, HAYYHO-TIOMYJISIPHBIE MaTepPHaIbl), STUYECKHE aCTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUi B OMOJOTHH, MEIULIMHE, OMOTEXHOJIOTHH;
yMEHHE CO3/1aBaTh COOCTBEHHbIE MTUCHbMEHHBIE M YCTHBIE COOOIIEHHUsI, 0000111ast OMOIOTUYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOIH30BATh MMOHATHIHBIN ammapat
OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

No | HaumenoBaHue KonuuectBo yacoB DnekTpoHHbIe (IU(ppOoBHIE
pa3aciioB U TEM Bcer KOHTpO JIBHBI HpaKTI/I‘leCKI/I O6pa30BaTeHBHBIC
IIPOTPaMMBbI 0 ¢ paboThI ¢ paboThI pecypcer)

1 | Buonorus xak 2 0,5 bu6mmorexa [IOK
HayKa https://m.edsoo.ru/7f41336

8

2 | Xussie cuctempr | 1 butmmoreka [{OK

UX OpraHu3anus https://m.edso0.ru/7f41336
8

3 | Xumuueckui 8 1 1 but6mmoreka [{OK
COCTaB M CTPOCHHE https://m.edsoo.ru/7f41336
KJICTKH 8

4 | J)KusuenesrenpHocT | 6 1 bu6nuoreka [IOK
b KJIETKH https://m.edsoo.ru/7f41336

8

5 | PasMHOXeEHHE U 5 1 1 bu6nuoreka [IOK
WHIIUBHUY aJIbHOC https://m.edso0.ru/7f41336
pasBuTHE 8
OpTraHW3MOB

6 | HaciencrBennocts | 8 1 1,5 butmmoreka [IOK
1 U3MEHYHBOCTD https://m.edsoo.ru/7f41336
OpraHU3MOB 8

7 | Cenexuus 3 bu6nmmoreka [IOK
OpraHU3MOB. https://m.edso0.ru/7f41336
OcHOBBI 8
OMOTEXHOJIOTUHI

8 | PesepBHOE Bpemsi 1

OBILEE 34 4 4

KOJIMYECTBO

YACOB I1O0

[TPOTPAMME

IMoypouHoe muIaHMpOBaHUE
Ne | Tema ypoka KosnuectBo yacoB Harta DJIEKTPOHHBIE
u3yueHu | nudposbie
Bc | Kontponen | IIpaktnue | 4 o0pa3oBaTe/IbH
ero | ble paboThl | CKHe BIC pECYPCEI
paboThl
1 | buonorus B cucreme Hayk | 1 bubnmnoreka
ITOKhttps://m.e
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dsoo.ru/863ccab
0

2 MeToap! TO3HAHUS KUBOM 0,5 Bbubanoreka
npupoabl. [IpakTnyeckas HOK
pabora Ne 1 https://m.edsoo.r
«Hcnonp3oBanue u/863cccOe
pa3IMYHBIX METOJIOB MPHU
M3YYCHUH OMOJIOTUICCKUX
00BEKTOBY
3 | buonoruueckue CUCTEMBI, bubnmnoreka
MIPOLIECCHI U X U3YUYECHHE HOK
https://m.edsoo.r
u/863ccc0e
4 | XumMu4ueckuii coctaB bubnuoteka
kieTku. Boga u IHOK
MHUHEpAJbHbIE COTU https://m.edsoo.r
u/863ccf56

5 | benku. CocTaB u cTpoeHue bubnuorexa

OeIKOB [HOK
https://m.edsoo.r
u/863cd0c8

6 depMeHTHl — 0,5 bubnuoreka

OMOJIOTHYECKUE HOK
KaTaJln3aTophl. https://m.edsoo.r
JlabopatopHas pabota Ne u/863cd0c8

1 «M3yuenue

KaTaJIUTUYECKOMN

AKTUBHOCTH (pEpMEHTOB

(Ha mpuMepe aMHIIa3bl UITH

KaTanasbl)»

7 VYrnesoasl. JIunuab bubnmnoreka
HOK
https://m.edsoo.r
u/863cd0c8

8 | HykienHoBbI€ KUCTIOTHI. bubnnoreka

ATO HOK
https://m.edsoo.r
u/863cd0c8
9 | KonTpoabHas padora
Nel

10 | Hctopus u MEeTOIBI bubnuoreka
HU3YyYECHUS KICTKHU. [HOK
Knetounas Teopus https://m.edsoo.r
Krnerka kak uenocraas u/863cd9ce
KHUBAsi CUCTEMA

11 | Crpoenue 0,5 bubnuoreka
3YKaApUOTHYECKON KIIETKH. [HOK
JlaboparopHas pabota Ne https://m.edsoo.r
2 «3yuyeHue cTpoeHus u/7f413368

KJIETOK PaCTECHHUH,
JKUBOTHBIX, TPUOOB U
OaxTepuii o
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MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux
OTHMCAHUE»

12 | OOMeH BemecTB WU bubnuorexa
MeTa00In3M 1HOK
https://m.edsoo.r
u/863cd3de
13 | ®otocunTe3. XeMOCHHTES bubnmnoreka
HOK
https://m.edsoo.r
u/863cdh36
14 | DHepreTuveckuiit 0OMeH bubnuoTeka
HOK
https://m.edsoo.r
u/863cdh36
15 | )Ku3HeHHBIN UK KIETKH. 0,5 bubnuoreka
Jlenenue kieTku. MuTo3. HOK
JlabopatopHas pabota Ne https://m.edsoo.r
3 «Habnroeane MuTO3a B u/863cdb36
KJIETKaX KOHYUKA
KOpEIIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»
16 | buocuHTe3 Oenka. bubnuoreka
Peakuusa matpuyHoro LHOK
CHHTE3a https://m.edsoo.r
Tpancnsust — OUOCHHTE3 u/863ceab8
Oenka
17 | KoutpoabHas pabdora
No2
18 | Hexnerounsie popmbl bubnuoteka
JKU3HU — BUPYCHI HOK
https://m.edsoo.r
u/7f413368
19 | ®opmbl pa3MHOKEHUS bubnmnoreka
OpraHu3MOB [HOK
https://m.edsoo.r
u/863ceab8
20 | Meiio3 bubnuoTeka
HOK
https://m.edsoo.r
u/863ce568
21 | OOpazoBaHHe U pa3BUTHE 0,5 bubnuoreka
MOJIOBBIX KJIETOK. 1HOK
Omoa0TBOpEHHE. https://m.edsoo.r
JlaboparopHas pabota Ne u/863ce8ec
4 «3yueHue cTpoeHus
TMOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOTIpenapaTax
22 | UnpuBuayanpHOE bubnmnoreka
pa3BUTHE OPraHU3MOB I[HOK
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https://m.edsoo.r

u/863ce8ec

23 | KonTpoabHas padoTa
Ne3

24 | I'enetuka — Hayka o bubnuoreka
HacJaeACTBEHHOCTHU U LHOK
HU3MEHYHBOCTH https://m.edsoo.r
3aKOHOMEPHOCTH u/863ceab8
HACJICIOBAaHUS TIPU3HAKOB.

Mounorubpuanoe
CKpEIIMBAHHE

25 | urubpuaHoe BbubGnunoreka
CKpeluBaHue. 3aKOH HOK
HE3aBUCHUMOTO https://m.edsoo.r
HaCJIeIOBaHUsI IPU3HAKOB u/863cea68

26 | CuemieHHoe 0,5 Bubmnnoreka
HacJIeIOBAHUE TTPU3HAKOB. HOK
JlabopatopHas pabota Ne https://m.edsoo.r
5 «M3yueHue pe3ynbpTaToB u/863ceab8
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
JPO30(QHITBI HA TOTOBBIX
MUKpOIIpEnapaTax»

27 | T'eneTtuka modna. bubnuoteka
HacnenoBanue npusHakos, 1HOK
CIIETUICHHBIX C MTOJIOM https://m.edsoo.r

u/863cea68

28 | I3MEHYMBOCTb. 0,5 bubnuoTeka
HenacnengcreenHas IHOK
W3MEHUYUBOCTb. https://m.edsoo.r
JlabopatopHas pabota Ne u/863ceab8
6. N3yuenue
MOIU(UKAITMOHHON
W3MEHUYUBOCTH,

MOCTPOSHHE
BapHAIIMOHHOTO Psifia U
BApHUAIMOHHON KPUBOID»

29 | HacnencrBenHas 0,5 BubGnuoreka
M3MEHYUBOCTD. LHOK
JlaGopaTtopHas pabota Ne https://m.edsoo.r
7. «AHanu3 MyTaIui y u/863cec3e
Ipo30(UIIBl HA TOTOBBIX
MHUKpOTIperapaTax

30 | I'eneruka 4enoBeka bubnmoreka

L[IOK
https://m.edsoo.r
u/863cec3e

31

KounTpoabsHas padora
Neq

O00011IEHHE IO TEME
«HacnencTtseHHOCTE U
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U3MEHUYHUBOCTh
OpraHU3MOBY
32 | Cenekuus Kak HayKa u 1 Bbubanoreka
npoiiecc HOK
https://m.edsoo.r
u/863cec3e
33 | MeToasl U JOCTUKEHUS 1 bubnnoreka
CEJICKLIMM paCTEHUN U HOK
KHUBOTHBIX https://m.edsoo.r
buorexHonorusa xak u/863cec3e
OTpacJib MMPOU3BOJICTBA
34 | Pe3epBHBbIil ypok 1

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI U1 YYHEHUKA

Buonorus. 10 knacc. Yuebnuk. bazoBsiit ypoBens. [laceunuk B. B., Kamenckuii A. A., Py61ioB
A. M. u np. / Ilox pen. ITaceunuka B. B.

METOINYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

1. Bepxun6aut M.b., ['marones C.M., Isanosa H.I1., ®punman M.B., ®ypanes B.A., Uy0
B.B. Metonnyeckoe nocobue k yuebuuky “Ob6mas 6uonorus” - M.: MUPOC, 2000. —
93c.

2. H.I.I'aneeBa.,«Cto mpuéMoB JjIsl y4eOHOTO ycIiexa YUeHHKa Ha ypOKaxX OMOJIOTHI)-
Hmutpuesa T.A., Cymatoxun C.B., I'ynenkos C.U., Measenesa A.A. buonorus.
UYenosek. Obmas 6uonorus. Bornpocel. 3aganus. 3anaun. — M.: [Ipoda, 2002. — 144c.

3. Mypraszun I'.M. 3anaun u ynpaxxaeHus o oomieit ouonorun. [locodue mist yaurenen. —
M.: Ilpocsemenue, 1981. — 192c.

4. bunac A.B., Mam P./I, u np.«buonorudeckuii s3KkcriepuMeHT B mkoie» (M.,
«IIpocsemienue», 1990 r.)

5. JlembsinenkoB E.H.«buonorus B Bonpocax u otBetax» (M., «IIpocsemienuey, 1996 r.)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET

1. http://files.school-collection.edu.ru
2. http://fcior.edu.ru
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